WHAT IS CLAIMED IS: 



1 . A microprocessor comprising: 

5 a plurality of functional units, wherein said plurality of functional units is 

configured to collectively operate on a maximum number of operands in a 
given execution cycle; 

a register file providing a number of read ports that is insufficient to provide said 
10 maximum number of operands to said plurality of functional units in said 

given execution cycle; and 

an arbitration logic coupled to allocate said read ports of said register file for use 
by selected functional units during said given execution cycle. 

15 

2. The microprocessor as recited in claim 1, wherein each of said plurality of 
functional units corresponds to one of a plurality of issue slots. 

3. The microprocessor as recited in claim 2, wherein said arbitration logic is further 
20 configured to allocate a first portion of said read ports to a first portion of said plurality of 

functional units that corresponds to a first issue slot. 

4. The microprocessor as recited in claim 3, wherein said arbitration logic is further 
configured to allocate a second portion of said read ports to a second portion of said 

25 plurality of functional units that corresponds to a second issue slot. 

5. The microprocessor as recited in claim 3 wherein said first portion of said 
plurality of functional units includes an arithmetic logic unit and an address generation 
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unit, each configured to receive an operation during said given execution cycle, and 
wherein said arbitration logic is further configured to allocate said first portion of said 
read ports to said arithmetic logic unit in response to said arithmetic logic unit and said 
address generation unit each receiving an operation during said given execution cycle. 

5 

6. The microprocessor as recited in claim 1 wherein each of said plurality of 
functional units corresponds to one of a plurality of functional unit types. 

7. The microprocessor as recited in claim 6, wherein said arbitration logic is further 
10 configured to allocate a first portion of said read ports to a first portion of said plurality of 

functional units that corresponds to a first functional unit type. 

8. The microprocessor as recited in claim 7, wherein said arbitration logic is further 
configured to allocate a second portion of said read ports to a second portion of said 

15 plurality of functional units that corresponds to a second functional unit type. 

9. The microprocessor as recited in claim 1 further comprising a scheduler 
configured to assign one of a plurality of operations to a respective one of said plurality of 
functional units and to store an age of each of said plurality of operations, wherein said 

20 arbitration logic is further configured to allocate a first portion of said read ports to a 
given respective functional unit dependent upon said age of a corresponding operation. 

10. The microprocessor as recited in claim 1 further comprising a data forwarding 
unit configured to store results produced by said plurality of functional units, wherein said 

25 arbitration logic is configured to allocate said results to said selected functional units 
during said given execution cycle prior to allocating said read ports of said register file. 
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1 1 . The microprocessor as recited in claim 1 , wherein said arbitration logic is further 
configured to allocate a single read port of said register file to one or more of said 
selected functional units. 

5 12. A method comprising: 

configuring a plurality of functional units to collectively operate on a maximum 
number of operands in a given execution cycle; 

10 providing a number of read ports that is insufficient to provide said maximum 

number of operands to said plurality of functional units in said given 
execution cycle; and 

allocating said read ports of said register file for use by selected functional units 
15 during said given execution cycle. 

13. The method as recited in claim 12, wherein each of said plurality of functional 
units corresponds to one of a plurality of issue slots. 

20 14. The method as recited in claim 13 further comprising allocating a first portion of 
said read ports to a first portion of said plurality of functional units that corresponds to a 
first issue slot. 

15. The method as recited in claim 14 further comprising allocating a second portion 
25 of said read ports to a second portion of said plurality of functional units that corresponds 
to a second issue slot. 
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16. The method as recited in claim 14 wherein said first portion of said plurality of 
functional units includes an arithmetic logic unit and an address generation unit, each 
configured to receive an operation during said given execution cycle, further comprising 
allocating said first portion of said read ports to said arithmetic logic unit in response to 

5 said arithmetic logic unit and said address generation unit each receiving an operation 
during said given execution cycle. 

17. The method as recited in claim 1 2 wherein each of said plurality of functional 
units corresponds to one of a plurality of functional unit types. 

10 

18. The method as recited in claim 17 further comprising allocating a first portion of 
said read ports to a first portion of said plurality of functional units that corresponds to a 
first functional unit type. 

15 19. The method as recited in claim 18 further comprising allocating a second portion 
of said read ports to a second portion of said plurality of functional units that corresponds 
to a second functional unit type. 

20. The method as recited in claim 12 further comprising: 

20 

assigning one of a plurality of operations to a respective one of said plurality of 
functional units; 

storing an age of each of said plurality of operations; and 

25 

allocating a first portion of said read ports to a given respective functional unit 
dependent upon said age of a corresponding operation. 
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21 . The method as recited in claim 12 further comprising: 



storing results produced by said plurality of functional units in a data forwarding 
unit; and 

5 

allocating said results to said selected functional units during said given execution 
cycle prior to allocating said read ports of said register file. 

22. The method as recited in claim 12 further comprising allocating a single read port 
10 of said register file to one or more of said selected functional units. 

23. A system comprising: 

a system memory including a plurality of addressable locations; and 

15 

a microprocessor coupled to said system memory and comprising: 

a plurality of functional units, wherein said plurality of functional units is 
configured to collectively operate on a maximum number of 
20 operands in a given execution cycle; 

a register file providing a number of read ports that is insufficient to 

provide said maximum number of operands to said plurality of 
functional units in said given execution cycle; and 



25 



an arbitration logic coupled to allocate said read ports of said register file 
for use by selected functional units during said given execution 
cycle. 
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